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Fresh pine needle x

|

K |

Steammed at 100°C for 1 min

[

L Cut into 2 cm 1 length
—
%

i
Dried at 55°C for 12 hr 4

l

Mixed rice, pine needle, 20% |
sugar and koji ‘

t

[ .
| Fermented at 23°C for 10 days |
‘ - |

|

} Filtered l

Fig. 1. Schematic diagram for the preparation of pine needle wine.

of AAHoH £9& 30% H7HE e ¥R

dAlel 151%9] LFEo] AU Wb L¢3 % 4

ARG JFog B £99 AF AR 0% F WM B
o} o

d ALE ey

o o

Al o
3. &9 HEEF] B4 ¥4 A HAA 7 ‘}l%

A}gﬂ%lﬂ} w o] 20%9)
Y

7t pHe| HE} A7hgl o pH«l %ﬁ}ﬂ *o*%‘f?ﬂ & as ¢ 7
Table 19149} Zo] pHe AWAo g £ M7 AT

Table 1. Effect of pine needies on alcohol production(%) in pine needle wine

Pine Fermentation Time(Day)
) needle
Pine (%) 0 1 2 3 4 5 6 7 8 10
needie 100 00 2.7 45 70 104 122 149 148 148 145
wine 200 0.0 25 51 73 111 134 16.0 154 157 153
300 00 2.3 45 6.9 103 136 151 138 150 145

Table 2. Changes in pH of pine needie wine during fermentation

Pine Fermentation Time(Day)
) needle
Pine (%) 0 1 2 3 4 5 6 7 8 10
needie 10 6.21 6.05 571 519 484 475 435 431 428 415
wine 20 6.19 592 548 495 444 413 394 371 353 357

30 612 6.04 5.39 466 410 358 3.36 3.50 322 329
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Table 3. Changes of temperature{'C} in pine needle wine during fermentation
Pine Fer tati :
' oo ermentation Time(Day)
Pine (%) 0 1 2 3 4 5 6 7 8 10
needle 10 23 26 28 30 32 27 24 23 22 21
wine 20 23 25 27 29 31 28 25 24 21 20
30 23 25 27 30 32 29 24 22 21 22
Ch B4 ggfel Hat AE BAE ZLCE dug AdEH T T2
T T 0% FrS § FFEHO O 22 AE gl e AE Yebloh sk Bra gl
27157 HEENFYH #As] Al $E 4 & ol wuEA gAstAY A9 HEx e 4
dR7bA] A A ole FAXI|FH ¥ g et
F& Favk 38 gy B2 aleohdle] A4
Table 4. Changes of total sugar(%) in pine needle wine during fermentation
Pine ion Ti D
‘ cedle Fermentation Time(Day)
Pine (%) 0 1 2 3 4 5 6 7 8 10
needle 10 235 177 156 125 8.3 62 39 48 38 37
wine 20 236 175 150 123 82 64 6.0 41 3.7 32
30 241 173 155 119 79 6.6 6.1 39 3.3 31
2t ST Bteel Wl AEE Fo 4Rg FaVE doju] wFell HE
97 PP BER7 B FUHIE BE FlolE ofF BTl BF 2Ee 0§ ma
1M RE = Al MM 8] Zade A Hoe=d 7 ek} HAE ZASE AE He 7oz Alg
ol WEH H7Is Fo] Uk EE] FATE g
Table 5. Changes of reducing sugar(%) in pine needle wine during fermentation
Pine ) )
‘ ~eedle Fermentation Time(Day)
Pine (%) 0 1 2 3 4 5 6 7 8 10
needle 10 31 47 41 33 23 12 09 08 08 09
wine 20 33 45 41 33 23 14 1.2 13 09 08
30 3.0 43 43 28 29 11 11 11 10 08
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Table 6. Changes of total acid{%) in pine needle wine during fermentation
Pine Fermentation Time(Day)
) needle
Pine (%) 0 1 2 3 4 5 6 7 8 10
needie 10 0.14 0.26 048 0.49 051 058 0.63 068 0.69 0.69
wine 20 016 0.27 049 058 0.60 0.64 0.67 0.69 072 0.78
30 0.16 0.26 047 054 061 0.62 0.62 0.67 0.68 072
H. Bt Breol s FYAHE T AAFE olF A AoE B4

il i
€45 25 2 ARIUC

Table 7. Changes of volatile acid(%) in pine needle wine during fermentation

' ngggele Fermentation Time(Day)
Pine (%) 0 1 2 3 4 5 6 7 3 10
needle 10 001 001 0.02 0.03 0.03 0.04 004 0.05 005 0.06
wine 20 0.01 0.02 0.03 0.03 0,03 0.03 0.04 0.04 005 0.05
30 0.01 001 002 0.02 0.03 0.03 0.04 0.04 0.05 005
AL OffEhs MME dAFE b gastAY Aol HE A B
Ae-E AFFE BE AFox TE 10YAE th 53] &4 H7bgo] 200%Y W dE 7R 7]
NE0E B ou) o 135%~143%2) BHE VMO P & 2I& A4FE HA HI9 2IE BE
HOSEIY Sohe HEZY) 49 0 T ANE o geke A0 vein:
E7h 7pE Mgy 1 ol Fell i A A8 Frhelrizt 8
Table 8. Changes of alcohol concentration(%) during fermentation
| ngg]cﬁe Fermentation Time(Day)
Pine (%) 0 1 2 3 4 5 6 7 8 10
needie 10 00 6.7 8.6 104 112 132 144 140 138 135
wine 20 00 65 89 108 117 134 140 155 149 143
30 0.0 70 85 110 115 136 141 146 149 138
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Table 9. Total counts of yeasts in pine needle wine during fermentation

Pine Fermentation Time(Day)
) needle
Pine (%) 0 2 4 6 8 10
needle 10 1.7x102 34x104 54 %108 71x108 84x107 83x105
wine 20 24 %102 50x104 59 X108 87x108 96x107 80X 105
30 21X102 47x104 6.7X106 22x108 9.1x107 6.7 X 105

Table 10. Total counts of bacteria in pine needle wine during fermentation

Pine Fermentation Time(Day)
O e 0 2 1 6 8 10
needle 10 87102 52x 106 72X 106 34x105 14%105 9.3x104
wine 20 9.4%102 59X 108 53X 106 27%105 L6X10% 86x104
30 9.1x102 52X 106 6.9 X106 2610 L1x105 9.9x10¢
5 SINE BM o =X isobutyl alcohol, e-terpineols} Z-& alcoholF % OF7HA
Az =y o]g alcohoher%f 9T A=A
SHLEFE PIYEE Gas Chromatography(GC) 1|3 A4 E ACE 2AYT.
o 2l E49 23 FoIA GC chomatogram® Fig A% . sy %L MBS A2 Hagng $99
29} 2T O12L Wiey lbrary S o4t GO/MSE. F8 FIHEL a-pinene, myrcene, f-thujene,
FHE PYEE Tabe 117 21} 989 £93 terpinene-4-ol, 8-cadinene ¥0|7 £UF] FQ )
AZT e PIge solo) 5%, $957h JRE apinene, isoamyl aloohdl, trans-caryophylene,
g0l A A2HAQYEH o FARY 950 tepinene-d-ol, a-terpinedl, d-cadinene S0 A02 3
FHE PR AT AN g% & A £9 2 2929 P YREZN UE
A" AoE 2xgan el 74 E-E a-pinene, myrcene, f-thujene.
HEE WINE pal 9UE PIYR peokt terpinene-d-ol, d-cadinened] O WL o] 2L
S0l BF, EAFTL DFOIEY SAF W] PHE BNZRE AN 2% 29 w4
AEFAME 2R F8 B4R 0z7 ez £°| e-pinene, champene, f-phellandrene, myrcene =

a-pinene, f-pinene, myrcene, limonene, f-phellandrene,
bomyl acetate, a-terpinedl £ &gFo] o}F Eoby
o1& 9] ethyl alcohol, isoamyl alcohol, phenyl alcohol,

olg}il B Latish 59 A7A 2 A4y e
o] F8 7|4 E-| a-pnene, bomyl acetate, f-pinene

Tolehe Bud 8 5(1988)9 A7ZAT Ao g
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Fig. 2. Gas chromatogram of flavor compounds in pine needle(A) and

pine needle wine(B)

Table 11. Flavor compounds in pine needle and in pine needle wine

100

Peak Peak
Flavor compound n‘;ie”(;e nz:[je Flavor compound nzg;e nzgcie
Wine Wine
Ethyl Acetate 6 3 Butyric acid 38 16
Ethyl Alcohol 7 4 trans-Sabinene hydrate 39
Benzene 8 Isoraleric acid
a-Pinene 9 5 trans-Pinocarreol 41
Camphene 2-Methyl Butyric acid 17
Isobutyl Alcohol 11 6 a-Hamylene 42
Hexanal Diethyl Succinate 18
B-Pinene 12 y-Muurolene 43
Sabinene o-Tsopropyl-2-Cyclohexenone 44
Butanol 13 a-Terpineol 19
1-Penten-3-ol Borneol 45
Myrcene 15 Cyclosativen 7
a-thujene 16 2-Osoproryl-5-Methyl-9-Methylene- 43
a-Phellandrene Bicyclo{4,4.0} Dec-len
a-Terpinene a-Muurolene
Limonene 17 7-Selinene
B-Phellandrene y-Elemene
Isoamy! alcoht 18 7 é-Cadinene 20




B-Thujene 19
trans-2-Hexanal
Amyl alcohl 20

7-Terpinene

a~Terpinolene

p-Cymene 21

Acetoin 22
3-Methyl-2-Buten-1-ol 24

Ethyl Lactate 25
cis-3-Hexenyl Acetate

Hexanal 26 9
cis-3-Hexenyl 27 10
Acetic acid 28 11
a-Copaene

Longipinene

a-Cubebene

Propionic acid 29
Epi-Bicyclosesquipellandrene

Linalol 32
Isobutyric Acid 33 12
Jupinene 34
Cis-sabinene Hydrate

Longifolene

Fenchy! Alcohol 35 13
Bornyl Acetate

f-Elemene

Methy] thyml ether 36

trans-Caryophyllene

Terpinene-4-ol 37 14

Myrtenol 49

Phenyl ethyl acetate 51 23
Ethyl Laurate 54

Caproic acid 55

Geroniol 56
£-Cymen-8-ol

Benzy! Alcohol 57 26
Phenyl Ethyl Alcohol 58 27
2-Ethyl Hexenoic acid 59
t-2-Hexenoic acid 60
2-Ylangene 62

Ethyl Myristate 28
Diethyl Malate 63

Pheny! propyl alcohol

Cumminic alcohol 65 29
Cembrene

2-Methoxy-4-vinyl phenol

Ethyl palmitate 67 30
1-3-Epimanoyl oxide 69 31
4-vyinyl phenol 71
Ethyl Stearate 34
Benzoic acid 78 35
Ethyl Oleate 36
Ethyl Linoleate 79 37
Pheny! acetic acid 80 38
81 39
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GHE oA L AT AH H7A o Hety $QLIFE AZY A M ALY &
F& Zog et o HIFEE 20%9] HOE ALRHTH
Table 12. Scores for sensory evaluation of pine needle winet
Pine ; ;
Fe t
' codle , rmentation Time(Day) -
Pine (%) A 5 o F715%
needie 10 34+03 344022 37052 40+042
wing 20 424040 3940420 411022 431022
30 39+£050 411+03P 38+062 394042

1Values are mean=xstandard deviation,

abDifferent letters following means in a column represent significant differences(p<0.05).
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